CLAIMS : 

1. A iW k interlevel dielectric layer fabrication ' method 
comprising: \ 

providing a sirbstrate having integrated circuitry at least partially 
formed thereon; \ 

forming an oxide ^comprising interlevel dielectric layer comprising 
carbon and having a dielbctric constant no greater than 3.5 over said 
substrate; and \ 

after forming the carbom comprising dielectric layer, exposing it to 
a plasma comprising oxygen efmctive to reduce the dielectric constant 
to below what it was prior to saM^ exposing, 

2. The method of claim 1 wherein the exposing is effective to 
increase stability of the dielectric constant to variation from what it was 
prior to the exposing. \ 

3. The method of claim 1 comprismg exposing the carbon 
comprising dielectric layer to a plasma comprisiiig oxygen effective to 
reduce the dielectric constant to at least 15% beloW what it was prior 
to said exposing. \ 

4. The method of claim 1 wherein the oxygeji comprising 
plasma is at least in part derived from \ 
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5. The \method of claim 1 wherein the oxygen comprising 
plasma is at least \in part derived from O3. 

6. The meth\)d of claim 1 wherein the oxygen comprising 
plasma is at least in part derived from N2O. 

7. The method o\ claim 1 wherein the oxygen comprising 
plasma is at least in part deprived from NO^. 

8. The method of n^laim 1 wherein the dielectric layer 
comprising carbon is formed by^ chemical vapor deposition in a chamber, 
the exposing occurring within the\ chamber without removing the 
substrate from the chamber between the forming and the exposing. 

9. The method of claim 8 wherein the chemical vapor 
deposition is plasma enhanced. 

10. The method of claim 1 wherein the ^mperature during the 
exposing is always less than or equal to 550X. 



11. The method of claim 1 wherein the plasma exposing is 
ineffective to appreciably etch the interlevel dielectric layw. 
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12. The method of claim 1 wherein the dielectric layer subjected 
to the exposing comprises silicon bonded to organic material. 

13. The method W claim 1 wherein the dielectric layer subjected 
to the exposing comprises \ilicon atoms bonded to both organic material 
and nitrogen. \ 

14. The method of cla^m 1 wherein the carbon is present as a 
CH3 group. \ 

15. The method of claim i wherein the dielectric layer subjected 
to the exposing comprises (CH2)j^S\0y. 

16. The method of claim 1 whWein the dielectric layer subjected 
to the exposing comprises (CH3)^SiOy\ which remains as (CH3)j^SiOy 
after the exposing. \ 

17. The method of claim 1 wherein rhe dielectric layer subjected 
to the exposing consists essentially of (CH3)j^iO . 
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18. Ihe method of claim 1 wherein the dielectric layer subjected 
to the exposing comprises (CH3)^SiOy which remains as (CH3)j^SiOy 
after the exposmg, and wherein the exposing comprises at least 20 
seconds. \ 

19. The metWod of claim 1 wherein a whole of the dielectric 
layer subjected to the\ exposing is not transformed from one base 
chemistry to another by \he exposing. 

¥\ 

20. The method o^ckiim 1 wherein the dielectric layer subjected 
to the exposing comprises silicon bonded to organic material, a whole 
of the dielectric layer subjected \o the exposing is not transformed from 
one base chemistry to another \by the exposing, and the exposing 
comprises at least 20 seconds. \ 

21. The method of claim 1 whMein the dielectric layer subjected 
to the exposing comprises silicon bondeti to organic material, a whole 
of the dielectric layer subjected to the exposing is not transformed from 
one base chemistry to another by the eVposing, and the exposing 
comprises at least 40 seconds. \ . 
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22. The methoffl of claim 1 wherein the dielectric layer subjected 
to the exposing compri^s silicon bonded to organic material, a whole 
of the dielectric layer subjected to the exposing is not transformed from 
oncv base chemistry to an^pther by the exposing, and the exposing 
comprises at least 60 secondV 

23. The method of claimVl wherein the dielectric layer subjected 
to the exposing comprises silicon V)onded to organic material, a whole 
of the dielectric layer subjected to tW exposing is not transformed from 
one base chemistry to another by \ the exposing, and the exposing 
comprises at least 80 seconds. \ 

24. The method of claim 1 whereinVhe dielectric layer subjected 
to the exposing comprises silicon bonded toXorganic material, a whole 
of the dielectric layer subjected to the exposingXis not transformed from 
one base chemistry to another by the exposing, and the exposing 
comprises at least 100 seconds. \ 

25. The method of claim 1 wherein the majoriV of the carbon 
present in the dielectric layer is in the form of methyl groups, and 
wherein the methyl groups comprise from 10% to about ^0% of the 
dielectric layer (mole percent) before and after the exposing^ 



MI22I208.P03 A2'990820I0Q8N 



20 



PAT'US\AP'00 




/k lolv k interlevel dielectric layer fabrication method 
compd:Jsing: 

providing a substrate having integrated circuitry at least partially 
formed thereon; 

forming a nitride Comprising interlevel dielectric layer comprising 
carbon and having a die\ectric constant no greater than 8.0 over said 
substrate; and 

after forming the carAon comprising dielectric layer, exposing it to 
a plasma comprising nitrogem effective to reduce the dielectric constant 
to below what it was prior t6 said exposing. 

The m^th^l/of cl^m ^^;^^^herein the nitrogen comprising 
plasma is at least in part derived from 



/ 

The method of claim wherein the nitrogen comprising 



plasma is at least in part derived from NH3. 

'a 

"p. The method of claim 261wherein the nitrogen comprismg 
plasma is at least in part derived— from N2H4. 



I 



The method of claim ^ wherein the nitrogen comprising 

\ 

plasma is at least in part derived Jror]i^N20. 
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yi, THe method of claim 26 wherein the nitrogen comprising 
plasma is at least in part derived from NO^. 

yi. The meraod of claim 26 wherein the dielectric layer 
comprising carbon is formed by chemical vapor deposition in a chamber, 
the exposing occu/<'rin^Vvithin__,the'^ chamber without removing the 
substrate from th^ chamiJ^v between the forming and the exposing. 



3^. The method of claim 2o wherein the carbon is present as 



a CH3 group. 




Mill 1 208. P03 A 2' 9 9082 0 1 008 N 



22 



PAT-US\AP-00 



34. A low k interlevel dielectric layer yfabrication method 
comprising: / 

providing a substrate having integrated ciroditry at least partially 
formed thereon; / 

in a chamber, plasma enhanced chemfcal vapor depositing an 
interlevel dielectric layer comprising carbon and having a dielectric 
constant no greater than 3.5 over said iubstrate at subatmospheric 
pressure; and . / 



after forming the carbon comp||iiri^ dielectric layer, exposing it to 
a plasma comprising oxygen at a subatmospheric pressure effective to 
reduce the dielectric constant by at Lfeast 10% below what it was prior 
to said exposing, the exposing occu/ring without removing the substrate 
from the chamber between the / depositing and the exposing, and 
pressure within the chamber being maintained at subatmospheric between 
the depositing and the exposing. 

35. The method of claim 34 wherein at least two precursors are 
fed to the chamber durmg the depositing, one of the precursors 
comprising oxygen, the exposing comprising substantially ceasing feeding 
another of the precursors while feeding the one, and maintaining plasma 
conditions within the cnamber from the depositing through the exposing. 
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36. The method of claim 34 Avherein the plasma enhanced 
chemical vapor depositing comprises /eeding a methyl silane to the 
chamber. 

37. The method of clainV 34 wherein the dielectric layer 
comprises silicon bonded to organ/ic material. 

38. The method of claim 34 wherein the dielectric layer 
comprises silicon atoms boAd^cy to both organic material and nitrogen. 

7 

39. The method of /claim 34 wherein the oxygen comprising 
plasma is at least in part aerived from 

40. The method /of claim 34 wherein the oxygen comprising 
plasma is at least in p^t derived from O3. 

41. The method of claim 34 wherein the oxygen comprising 
plasma is at least iiy part derived from N2O. 

42. The rnfethod of claim 34 wherein the oxygen comprising 
plasma is at least in part derived from N0„. 
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43. The method of claim 34f wherein the dielectric layer 
subjected to the exposing comprises (CH3)^SiOy. 

44. The method of claim /-34 wherein the dielectric layer 
subjected to the exposing compr/ses (CH3)^SiOy which remains as 
(CH3)^SiOy after the exposing. 

45. The method \of yclaim 34 wherein the dielectric layer 
subjected to the exposing rco^ essentially of (CH3)^SiOy. 

46. The method /of claim 34 wherein the dielectric layer 
subjected to the exposing comprises (CH3)j^SiOy which remains as 
(CH3)j^SiOy after the exposing, and wherein the exposing comprises at 
least 20 seconds. 



47. The meihod of claim 34 wherein a whole of the dielectric 
layer subjected to the exposing is not transformed from one base 
chemistry to ano/her by the exposing. 
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48. The method of claim 34 whOTcin the dielectric layer 
subjected to the exposing comprises silicon bonded to organic material, 
a whole of the dielectric layer subjectord to the exposing is not 
transformed from one base chemistry to Another by the exposing, and 
the exposing comprises at least 20 seconds. 

49. The method of claim 34 wherein the dielectric layer 
subjected to the exposing comprises isilicon bonded to organic material, 
a whole of the dielectric layeW /subjected to the exposing is not 
transformed from one base cherrtistry to another by the exposing, and 
the exposing comprises at least 40 seconds. 

50. The method of claim 34 wherein the dielectric layer 
subjected to the exposing comprises silicon bonded to organic material, 
a whole of the dielectric / layer subjected to the exposing is not 
transformed froni one b^se/ chemistry to another by the exposing, and 
the exposing comprises at /least 60 seconds. 

51. The method /of claim 34 wherein the majority of the carbon 
present in the dielectric layer is in the form of methyl groups, and 
wherein the methyl mroups comprise from 10% to about 50% of the 
dielectric layer (mole percent) before and after the exposing. 
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comprising: 

providing a substrate having integrated circuitry at least partially 
formed thereon; 

forming an interlevel dielectric layer comprising a compound having 
silicon bonded to both nitrogen and an organic material and having a 
dielectric constant no greater than 8.0 over said substrate; and 

after forming the dielectric layer, exposing it to a plasma 
comprising nitrogen effective to reduce the dielectric constant to below 
what it was prior to said exposing. 



layer to a plasma comprising nitrogen effective to reduce the dielectric 
constant to at least 15% below what it was prior to said exposing. 




\ 



The method of claim 




comprising exposing the dielectric 




nitrogen comprising 




nitrogen comprising 



plasma is at least in part derived from NH3. 




\ 



nitrogen comprising 



plasma is at least in part derived from N2H4. 
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yi. The method of claim wherein the nitrogen comprising 
plasma is at least in part derived from N2O. 

S8. The method of claim 52 wherein the nitrogen comprising 
plasma is at least in part derived from NO^^. 

The method of claim 5Z wherem the exposing is void of 

oxygen. 

n/ ^/ 

60. The method of claim ^ wherein the dielectric layer is 
formed by chemical vapor deposition in a chamber, the exposing 
occurring within the chamber without removing the substrate from the 
chamber between the forming and the exposing. 

V I 

64. The method of claim 52 wherein the plasma exposing is 
ineffective to appreciably etch the-^interlevel dielectric layer. 



J, 

The method of claim 52 wherein a whole of the dielectric 



layer subjected to the exposing is not transformed from one base 
chemistry to another by the exposing. 
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65. The method of claim wherein the dielectric layer 

subjected to the exposing comprises (CH3)^Si3N^4^^^, with x being 
greater than 0 and no greater than 4. 



64. The method of claim 52 wherein the dielectric layer 
subjected to the exposing consists essentially of (CH3)^Si3N^4_^^, with 
X being greater than 0 and no greater/ihan 4. 
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